Highly sensitive and selective detection of thiol-containing biomolecules using DNA-templated silver deposition.
In this work, we report a new fluorescent method for the label-free assay of thiol-containing amino acids and peptide by use of silver deposited DNA duplex and the intercalating dye. The sensing approach is based on the specific interactions between thiols and DNA-templated silver deposition via robust Ag-S bonds. In the presence of thiols, the intercalating dye gives a dramatic increase in fluorescence as a result of the strong interaction between the intercalator and the released DNA from silver surfaces. The detection limit of this method is lower than or at least comparable to previous fluorescence-based methods, and the turn-on sensing mode offers additional advantage to efficiently reduce background noise. Moreover, the detection and discrimination process can be observed by the naked eye with the aid of an UV transilluminator. This method also exhibits excellent selectivity for these thiol-containing biomolecules over various other amino acids. As far as we know, our method is the first example using the specific interaction between thiols and silver-coated DNA to fabricate a turn-on fluorescent sensor for biological thiols with high sensitivity and selectivity.